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IN THft CLAIMS; 

1 . (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

providing a high frequency operating clock having a second frequency that 
is higher than the first frequency; and 

clock control circuitry coupled to the clock generator for receiving the high 
frequency operating clock, the clock control circuitry, comprising: 
a first storage device for providing a shift/capture clock signal that is in 

phase with the reference clock by having first predetermined stored 
bits that are clocked to provide the shift/capture clock signal; 

a second storage device for providing a launch clock signal for scan testing 

having a same frequency as the shift/capture clock frequency, the second 
storage device having second predetennined.stored bits that provide a 
clock pulse so that when a period of the launch clock signal is followed by 
the shift/capture clock signal, a pulse-to-pulse delay between the launch 
clock signal and the shift/capture clock signal is equal to a nominal clock 
period of a predetermined clock domain to permit scan test launching and 
capturing in a domain-specific at-specd period much shorter than a period 
of the reference dockland 

a third storage device fpjr providing a second launch signal for scan testing in 

another predetermined clock domain, the third storage device having third 
predetermined stored bits that provide another clock pulse so that the 
pulse-to-pulse delay between the second launch signal and the 
shift/capture clock sign al is equal to a corresponding nominal clock period 
of the another predetermined clock domain . 

2. (original) The scan clock circuit of claim 1 wherein each of the first storage device and 
the second storage device each is a circular shift register. 
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3. (originul) The scan clock circuit of claim 1 wherein a bit length of first and second 
Storage devices is proportional to a ratio of the second frequency divided by the first frequency. 

4. (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

providing a high frequency operating clock having a second frequency that 
is higher than the first frequency: and 
clock control circuitry coupled to the clock generator for receiving the high 
frequency operating clock, the clock control circuitry comprising: 
a first storage device for providing a shift/capture clock signal that is in 

phase with the reference clock by having first predetermined stored 
bits that are clocked to provide the shift/capture c lock signal: 
a second storage device for providing a launch cl ock signal for scan 
testing having a same frequency as the shift/capture clock 
frequency, the second storage device having secon d predetermined 
stored bits that provide a clock pulse so that when a period of the 
launch clock signal is followed bv the shift/capture clock signal, a 
pulse-to-pulse delay between the launch clock signal and the 
shift/capture clock signal is equal tQ a nominal clock period of a 
predetermined clock domain to permit scan test launching and 
capturing in a domain-specific at-speed period much shorter than a 
perjQd Qjf fr? referee cJqcK; »n4 
Tho acan olock circuit of claim 1 further comprising: 

multiplexing circuitry coupled to the first storage device and the second storage 
device, the multiplexing circuitry selectively implementing a scan test 
launch and capture operation by selectively providing the launch clock 
signal. 



PAGE 6/18 * RCVD AT 8/16/2004 4:47:53 PM [Eastern Daylight Time] * SVR:USPT0£FXRM/3 * DNIS:8729306 * CSID:5129966853 * DURATION (mm-ss):05-30 



08/1Q/2004 MON 14:43 FAX 5129966853 MOTOTOLA CORP LAW DEPT 



©007/018 



5. (original) The scan clock circuit of claim I further comprising: 

multiplexing circuitry coupled to the clock generator, the first storage device and 
the second storage device, Lhe multiplexing circuitry selectively outputting 
either an integer divided version of the high frequency operating clock 
during a normal mode of operation or outputting outputs of the first 
storage device and the second storage device during a scan test mode of 
operation. 

6. (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

providing a high frequency operating clock having a second frequency that 
is higher than the first frequency: and 
clock control circuitry coupled to Lhe clock g enerator for receiving the high 
frequency operating clock, the clock control circuitry comprising: 
a first storage device for providing a shift/capture clock signal that is in 

phase with the reference clock bv having first predetermined stored 
bits that are clocked to provide the shift/capture clock signal; 
a second storage device for providing a launch clock signal for scan 
testing having a same frequency as the shift/capture clock 
frequency, the second storage device having second predetermined 
stored bits that provide a clock pulse so that when a period of the 
launch clock signal is followed bv the shift/capture clock signal, a 
pulse-to-pulse delay between the launch clock signal and the 
shirt/caplure_cl_ock signal is equal to a nominal clock period of a 
predetermined clock domain to permit scan test launching and 
capturing in a domain-specific at-sneed period much shorter than a 
period of the reference clock Th e scan clock circuit of claim t 
wherein bit values of the second predetermined bits are varied to 
vary the pulse-to-pulse delay between the launch clock signal and 

4 
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the shift/capture clock signal without varying the first frequency of 
the reference clock. 

7. (canceled) 

8. (currently amended) A 5C*n cjqck qjlcuU ppffipri^g: 

a clock generator for receiving a reference clock having a first frequency and 

providing q h igh frequency operating cfopk having a secpnd frequency that 
is higher than the first frequency: and 
clock control circuitry coupled to the clock generator for receiving the high 
frequency operting clock, the clock control circuitry comprising: 
a first storage device for providing a shift/capture clock signal that is in 

phase with the reference clock by having first predetermined stored 
M.teJhal_arfe clocked clock signal: 

a second storage device for providing a launch clock signal for scan 
testing having a same frequency as the shift/capture clock 
frequency, the second storage device having second predetermined 
stored bits that provide a clock piilse so that when a period of the 
launch clock signal is followed by the shift/capture clock signa1 t _a 
pulse-to-pulse delay between the launch clock signal and the 
pfrift/captuye c^ock ?;gnaj js equal ft? 3 nominal clpcfr p^pd Qf a 
predetermined clock domain to permit scan test launching and 

capering in a 4Qm^n-sp^iific ftt-speg4 period mvth shonv than a 

period of the reference clock; and 
The s can clock circuit of claim 1 furthor uomprioingi 

a first output terminal and a second output terminal for providing the high 

frequency operating clock in a divided form and an inverse thereof during 
a non-test mode, the first storage device and the second storage device 
being coupled to the first output terminal for providing the shift/capture 
clock signal and the launch clock signal at the first output terminal during 
a test mode; and 

5 
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a third storage device for providing the shift/capture clock signal and a second 
launch signal for an independent clock domain during the lest mode, 
wherein signals at the first output terminal and the second output terminal 
are dependent on each other during the non-test mode and are independent 
of each other during the test mode. 

9. (original) The scan clock circuit of claim 1 wherein the clock generator further 
comprises: 

feedback circuitry coupled to the first storage device for providing the 

shift/capture clock signal as a feedback signal to the clock generator; and 

delay circuitry coupled to the reference clock and the feedback signal for ensuring 
that the reference clock and the feedback signal maintain a substantially 
same phase relationship. 

10. (original) The scan clock circuit of claim 9 wherein the feedback circuitry selectively 
provides the feedback signal either as an integer divided version of the high frequency operating 
clock during a normal mode of operation or as the output of the first storage device during a scan 
test mode of operation. 

11. (original) The scan clock circuit of claim 1 wherein the first predetermined stored bits 
comprise a plurality of bits having a first logic state and a single bit of an opposite logic state. 

12. (original) Hie scan clock circuit of claim 1 wherein the dock generator comprises a 
phase locked loop having a phase detector having a first input for receiving the reference clock 
and an output coupled to an input of a voltage controlled oscillator, the voltage controlled 
oscillator having an output coupled to the first storage device, an output of the first storage 
device being selectively delayed and coupled to a second input of the phase locked loop as a 
feedback signal, the output of the first storage device being selectively delayed to maintain a 
substantially same phase between the reference clock and the feedback signal. 



6 
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13. (original) The scan clock circuit of claim 12 wherein the shift/capture clock signal and 
the launch clock signal of the predetermined clock domain are selectively delayed to maintain a 
substantially same phase with the feedback signal. 

14. (original) The scan clock circuit of claim 1 further comprising: 

an input for receiving an external scan enable signal enabling either functional 
clocking or scan shifting in a target circuit; 

a third storage device for providing a scan enable signal for scan testing, the third 
storage device having third predetermined stored bits correlated with the 
first predetermined stored bits; and 

enable control circuitry coupled to the third storage device, the enable control 
circuitry using the third predetermined stored bits to provide an internal 
scan enable signal and allowing the internal scan enable signal to change 
state only at a predetermined phase of the reference clock signal. 

15. (original) The scan clock circuit of claim 1 further comprising: 

an input for receiving a launch control signal used only in a scan test mode; and 
control circuitry coupled to the first storage device for using the first 

predetermined stored bits to provide an internal launch select signal and 
allowing the internal launch select signal to change state only at a 
predetermined phase of the reference clock. 

16. (currently amended) A method of scan testing a target circuit having at least one clock 
domain comprising: 

receiving a reference clock; 

providing a shift/capture clock signal to the target circuit, the shift/capture clock 
signal being in phase with the reference clock; and 

providing a launch clock signal for scan testing having a phase relationship 

relative to the shift/capture clock signal such that when a period of the 
launch clock signal is followed by the shift/capture clock signal, a pulse- 
to-pulse delay between the launch clock signal and the shift/capture clock 

7 
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signal is equal to a nominal clock period of the at least one clock domain 
to permit scan test launching and capturing in a domain-specific at-speed 
period much shorter than a period of the reference clocki 
wherein the meth od further comprises: 

mplementifl K fre target circuit wjtti a plurality Qf doiqaifl3 anfl p^ding a 
plurality of launch clock signals equal in number to the plurality of clock 
domains wherein the phase relationship of each launch clock signal 
relative to the shift capture clock signal is such that a pulse-to-pulse delay 
between each of the plurality of launch clock sign als and the shift/capture 
clock signal is equal to a nominal clock period of each of the plurality of 
clock domains to permit scan test launching and capturing at-speed in each 
of the plurality of clock domains . 

17. (cancelled) 

18. (original) The method of claim 16 further comprising: 

generating first and second output signals at first and second output terminals 

wherein the first and second output signals are dependent on each other by 
being inverses during a non-test mode and the first and second output 
signals are independent of each other during a test mode. 

19. (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

providing a high frequency operating clock having a second frequency that 

is higher than the first frequency; 
a global storage device coupled to the clock generator for receiving the high 

frequency operating clock, the global storage device storing a sequence of 

state values; 

a first local storage device for storing a phase control signal; 
clock waveform generation circuitry having a first input coupled to the global 
storage device for receiving the sequence of state values, a second input 

8 
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coupled to the first local storage device for receiving the phase control 
signal, a control input for receiving a test control signal, and an output for 
providing a scan test clock having the first frequency, the scan test clock 
generating shift and capture eyeless having a pulse of predetermined phase 
and duration when the test control signal is negated and generating a 
launch cycle of the scan test clock when the test control signal is asserted 
and having a pulse of differing phase that creates a pulse-to-pulse delay 
between the launch cycle and an immediately following capture cycle that 
is equal to a nominal clock period of a predetermined clock domain to 
permit scan test launching and capturing in a domain-specific at-$peed 
period much shorter than a period of the reference clock; and 
output logic circuitry coupled to the high frequency operating clock and to the 

clock waveform generation circuitry, the output logic circuitry providing a 
divided version of the high frequency clock during a normal mode of 
operation and providing the scan test clock during a test mode of 
operationiand 

a second local storage device for storing a second phase control signal 
corresponding to an additionaljndependent clock domain: and 

second clock waveform Feneration circuitry having a first input coupled to the 
global storage device for receiving the sequence of state values, a second 
innut coupled to the second local storage device for receiving the second 
phase control signal, a control input for receiving the test control signal. 

And m output for proving a srerort test Qtack having tire fim 

frequency, the second scan test clock generating shift and capture cycles 
having a pu1 h sp Qf pr^^^™^^lp.ba.Se.and durfttjon wjiqn Ihq Iftfil fiPtifrftl 
signal is negated, and generating a launch cycle of the second scan test 
clock having a t>ul$e of differing phase from the shift an d capture cycles 
and from the launch cycles of the clock waveform generation circuitry that 
creates a pulse-to-pulse delay between the launch cycle and an 
immediately following capture cycle that is equal to a second nominal 
clock period of the additional independent clock domain , 

9 
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20. (currently amended) A scan clock circuit comprising: 

g ffl QQk g enerator for; recedin g a re ferent qfock hwim ft filSt frequency and 

providing a high frequency operating clock having a second frequency that 
is higher than thefirst frequency: 
a global storage device coupled to the clock; generator; for; receiving the high 

frequency operating c1ock,_the_glob_al_storage device storing a sequence of 
state values: 

a first local storage device for storing a phase control signal; 
clocfr waveform generation circuitry having a first inpm cpupjed to the glpbal 
storage device for re ceiying_the_sequence of state values, a second input 
coupled to the first local storage device for receiving the phase control 
signal, a control input for receivine a test control signal, and an output for 
providing a scan test clock having the first frequency, the scan test clock 
generating shift and capture cycles having a pulse of predetermined phase 
and duration when the test control signal is negated and generating a 
launch cycle of the scan test clock when the test control signal is asserted 
and having a pulse of differing phase that creates a pulse-to-pulse delay 
between the launch cycle and an immediately following capture cycle that 
is equal to a nominal clock period of a predetermined clock domain to 
permit scan test launching and capturing in a dornajrHpecific fl;-ppee4 
Period much shorter than a period of the reference clock, Tho ooan olook 
circuit of claim 19 wherein the pulse of differing phase generated by the 
clock waveform generation circuitry during the launch cycle of the scan 
test clock has a phase that is determined by both the sequence of state 
values and the phase control signal s and 
output log ic circujffy ffljiptefl tq fl^ frteh firequ^qy opcmtiPE filflpfr aflfl tP the 

clock waveform .generation circuitry, the output logic circuitry providing a 
4m<fa4 Ytmvn Pf the high freqW"Cy <?'pck fluring a normal mode of 
operation and providing the scan test clock during a test mode of 
Qperatfoiy 

10 
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2 1 . (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

prevjdwg a fagfr frequency operating clqcfr having q seconcj frequency that 

j§ higher than the first frequency; 
a global storage device coupled to the clock generator for receiving the high 

frequency operating clock, the global storage device storing a sequence of 

state values: 

a first local storage device for storing a phase control signal: 
clock waveform generation circuitry having a first input coupled to the global 
storage device for receiving the sequence of state values, a second input 
coupled to the first local storage device for receiving the phase control 
signal, a control input for receiving a tost control signal, and an output for 
providing a scan test clock having the first frequency, the scan test clock 
generating shift and capture cycles having a pulse of predetermined phase 
and duration when the test control signal is negated and generating a 
launch cycle of the scan test clock when the test control signal is asserted 
and having a pulse of differing phase that creates a pulse-to-pulse delay 
between the launch cycle and an immediately following capture cycle that 
is equal to a nominal clock period of a predetermined clock domain to 

wwteBt lathing and Epptwhiis m a doiflajn-speqfiQ K-gpe^ 

period much shorter than a period of the reference clock, The ocan oloolc 
circuit of claim 19 wherein the phase control signal further determines 
pulse duration of the scan test clock during the launch cycle ?: and 
output logic circuitry coupJedJo the high frequency operating clock and to the 

clock waveform generation circuitry, the output logic circuitry providing a 
divided version of the high frequency t^k (firing a "Qimfli TVQfe pf 
operation and providing the scan test clock during a test mode of 

operation, 



11 
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22. (currently amended) A scan clock circuit comprising: 

a clock generator for receiving a reference clock having a first frequency and 

providing a high frequency operating clock having a second freouency that 

is higher th^n the ffot frequ<aKy; 

a global storage device coupled to the clock generator for receiving the high 

frequency operating clock, the global storage device storing a sequence of 
state values: 

a first local storage device for storing a phase control signal: 
clock waveform generation circuitry having a first input coupled to the global 
storage device for receiving the sequence of state values, a second input 
coupled tp the fixst local storage 4?vjce for receiving the pha$<? cpntrol 
signal, a control input for receiving a test control signal, and an output for 
providing a scan test clock having the first frequency, the scan test clock 
generating fihift_and_capture cycleshaving a pulse of predetermined phase 
and duration when the test cpntrpl signal j$ negated and generating a 
launch cycle of the scan test clock when the test control signal is asserted 
and having a pulse of differing phase that creates a pulse-to-pulse delay 
between the launch cycle and an immediately following capture cycle that 
j$ equal XQ ft nominal clock pe^od pf a predeteypjingd clock dpmfriji tP 
permit scan test launching and capturing in a domain-specific at-speed 
period much shorter than a period of the reference clock: and 
output logic circuitry coupled to the high frequency operating clock and to the 

clock waveform generation circuitry, the output logic circuitry providing a 
divided version of the high frequency clock during a normal mode of 
operation and providing the scan test clock during a test mode of 
operation. Th e scan clock circuit of claim 19 wherein the output logic 
circuitry provides first and second complementary clock outputs during 
the normal mode of operation, and provides a first scan test signal and a 
second scan test signal that is independent of the first scan test signal 
during the test mode of operation. 

12 
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23. (original) The scan clock circuit of claim 19 wherein the global storage device is a 
circular shift register and the sequence of state values is a plurality of bits of a first logic value 
and a single bit of a second, opposite logic value, the plurality of bits being correlated to a ratio 
of the high frequency operating clock and the first frequency of the reference clock. 

24. (currently amended) The scan clock circuit of claim 21 wherein the global storage device 
is a circular shift register and the sequence of state values is a plurality of bits of a first logic 
value and a single bit of a second, opposite logic value, the plurality of bits being correlated to a 
ratio of the high frequency operating clock and the first frequency of the reference clock. 

Tho ooan oloek circuit of claim 10 further comprising: 

a -s c e ond - local storage device for storing a sccond^hflfle -e ontFo t- signftl 
oorroaponding to - an - addit i onal independent olook domain; and 
second olook wQvoform generation circuitry having a firGt input coupled to tho global 
storag e d e vic e for r e c e iving th e sequ e nc e of stat e values, a second input coupled to 
the second local s torage device for rec e iving the s e cond phase control signal, a 
control input for roooiving tho toot oontrol bignal, and an output for providing a 
s e cond s can test clock having th e first fr e qu e ncy, th e s e cond scan test clock 
g e nerating shift and capture cycl es having a pulse of predetermin e d phas e and 
duration wh e n th e te s t control signal is negat e d, and g e nerating a launch cycl e of 
the second scan test clock having a pulse of diffcriftg^haso - from - tho shift and 
oapLuro oyoloa and from tho launch eyelet of the clock wa v ofu nn generation 
circuitry that creates a pulse - to - pulse delay b e tween the launch cycle and an 
imm edi a tej , y"folIowing~OQptun^'G L y€le that i s eq ual to a se cond nomi nal ■cloc k^p criod 
of the additional indopondom olook domain, 
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